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AUTOMATIC VACUUM SHUT-OFF/NOISE
REDUCTION DEVICE

FIELD OF THE INVENTION

The present invention relates to a shut-off valve for a
vacuum hose connected to a hand tool. More particularly, the
present 1nvention relates to an automatic shut-off valve for
an air-driven hand tool wherein the exhaust air from the
hand tool opens the valve controlling the vacuum airflow
applied to the tool.

BACKGROUND OF THE INVENTION

It 1s known 1n the art to include a vacuum or other
collection device to remove debris and dust produced by a
tool. In particular, a vacuum source may be affixed or
attached to a tool to draw off the dust from a sanding
operation while the tool 1s 1n use. Generally, the vacuum
being pulled on the hand tool 1s continuous regardless of
whether the tool 1s 1n use or not. When the tool 1s not 1n use,
the air being drawn through the vacuum line 1s pulled
through the tool creating a great deal of noise.

It 1s also known 1n the art to have a valve system that may
direct the vacuum to a particular tool being used. However,
cgenerally this requires a second control unit to ensure that
the valve 1s directing the vacuum airtlow to the proper tool.
Furthermore, this system does not include an automatic
shut-off such that a valve associated with a given tool 1s only
opened when the tool 1s powered on for use, and 1s auto-
matically closed when the tool 1s powered ofl.

It 1s also known 1n the art to have an automatic activation
for a vacuum when a particular tool 1s activated. Generally
this 1s performed with electronic switches that sense when
the tool 1s actuated and then turns on a vacuum system.
Therefore, the vacuum 1s not applied when the tool is not in
use. Additional circuitry and switches are also required to
operate such a system to ensure that the vacuum airflow 1s
started only when the tool 1s 1n use.

It would therefore be desirable to provide a system where
a vacuum airflow 1s pulled through a tool only when the tool
1s 1n operation.

It would further be desirable to provide a valve that can
be aflixed to any air-driven tool, that can also be attached to
a vacuum line to thus control the application of a vacuum
airflow to the tool.

It would also be desirable to provide a valve that may be
placed anywhere 1n a vacuum line lending to a tool. It would
also be desirable to provide such a valve that may be
retrofitted to existing tools and vacuum lines.

Finally, 1t would be desirable to provide a system 1n which
a continuous vacuum airflow may be drawn through a
vacuum line coupled to a tool without drawing the vacuum
airflow through the tool itself. The vacuum airflow would
ideally only be drawn through the tool when the tool is
activated, and thus activation of the tool itself would control
opening of the vacuum line valve.

SUMMARY OF THE INVENTION

The above mechanism and other features are provided for
by a vacuum shut-off valve 1n accordance with the preferred
embodiments of the present invention. The vacuum shut-oft
valve 1ncludes a first section and a second section of hose
interconnected 1n flow communication with one another.
Placed 1n a first section of hose, which 1s coupled to an
exhaust port of an air-driven tool, 1s a first valve. The first
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valve preferably comprises a ram valve or a slideable valve.
Positioned 1n the second section of hose which 1s coupled
between a vacuum port of an air-driven tool and a vacuum
source 1s a second valve. The second valve preferably
comprises a butterfly valve.

When the air-driven tool 1s activated, air travels through
the tool and 1s exhausted out of the exhaust port. When the
air 1s exhausted from the exhaust port, the first valve 1s
moved from a first position to a second position. The first
valve 1s 1nterconnected to the second valve thereby operat-
ing the second valve when the first valve 1s moved. The
second valve 1s 1n a closed position until the first valve 1s
moved to the second position, where upon the second valve
1s opened. When the second valve 1s opened, the vacuum
airflow from the vacuum source 1s pulled through the tool
through the vacuum port, thus removing dust and debris
created by the tool through the second section of hose.

The first valve 1s only moved to the second position when
air 18 exhausted from the air-driven tool; therefore the first
valve 1s only moved when the air tool 1s being operated. Due
to this arrangement, the second valve 1s also only moved to
the open position when the air tool 1s being operated,
therefore selectively allowing a vacuum airflow to be
applied to the tool only when the tool 1s being operated. The
vacuum airflow 1s not allowed to be pulled through the tool
when the second valve 1s 1 the closed position. Thus, an
automatic vacuum airflow shut-off system 1s created such
that the vacuum airflow 1s only pulled through the tool when
the tool 1s being operated.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description and the accompanying
drawings, wherein:

FIG. 1 1s a cross-sectional view of a preferred embodi-
ment of an automatic vacuum airflow shut-off system
according to the present invention installed in communica-
tion with an exhaust port of an air-driven tool;

FIG. 2 1s an automatic shut-off assembly 1n an open
position according to the present invention installed 1n air
lines; and

FIG. 3 1s an automatic shut-off assembly 1n a closed
position according to the present invention installed 1n air
lines.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The following description of the preferred embodiment(s)
1s merely exemplary 1n nature and 1s 1n no way intended to
limit the invention, 1ts application, or uses.

With reference to FIGS. 1, 2 and 3, an automatic shut-off
system 10 1in accordance with a preferred embodiment of the
present mvention 1s shown coupled to an exhaust port 12 and
a vacuum coupler 14 of an air-driven tool 16. The automatic
shut-off system 10 includes a first hose section 18 and a
second hose section 20. The first hose section 18 1s secured
to the exhaust port 12 of the tool 16 via a coupling device
22. The second hose section 20 1s coupled to the vacuum
coupler 14 via a coupling device 24. An inlet coupler 235 1s

to couple a pressurized fluid source to supply compressed air
to the tool 16.

With further reference to FIGS. 1 and 3, the first hose

section 18 includes a ram 26 and a butterfly valve 28. The
ram 26 1s preferably athixed to the buttertly valve 28 through
a first member 30 and a second member 32. Preferably the
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first member 30 1s affixed to the ram 26 through interior
threads included in the ram 26. In particular, the first
member 30 1s a threaded bolt that 1s threaded 1nto the ram 26
to secure the first member 30 thereto. The first member 30
extends through an elongated slot 33 1n a wall 204 of the first
hose section 18 and 1s also operatively interconnected to the
seccond member 32. The second member 32 includes an
aperture 32a to recerve the first member 30. Threads extend
to the end of the first member 30 to receive holding nuts 34
and 36. The first holding nut 34 i1s positioned above a
terminal end 38 of the second member 32, while the second
holding nut 36 1s positioned below the terminal end of the
second member 32. The holding nuts 34, 36 are tightened
around the second member 32 to atfix the first member 30 to
the second member 32. An opposite end 40 of the second
member 32 1s pivotally aflixed to the butterfly valve 28 by
bending the opposite end 40 substantially 90 degrees to a
main portion 325 of the second member 32, and extending
within a loop 44 formed at one end of the butterfly valve 28.
It will be understood that a pin may alternatively be used at

the opposite end 40 of the second member 32 to be received
in the loop 44.

The ram 26 rides, and 1s able to slide, 1n the first hose
section 18 and 1s biased in a first position by a compression
spring 46. The butterfly valve 28 1s pivotally affixed via a
mounting pin 48 1n the second hose section 20. As will be
discussed below the movement of the ram 26 pivots the
butterfly valve 28.

Ai1r 1s supplied to the air-driven tool 16 via 1ts inlet coupler
25, but 1s not allowed to activate and flow through the
air-driven tool 16 until a trigger 50 of the tool 16 1s
depressed to turn on the tool 16. When the trigger 50 is
depressed, air travels through the air-driven tool 16, driving
the tool 16, and then leaving the tool 16 through the exhaust
port 12. When the first hose section 18 1s coupled to the
exhaust port 12, air travels through the first hose section 18
as well. As the air flows through the first of hose section 18,
the air forces the ram 26 towards the rear of the first hose
section 18 to a second position 1n the direction of arrow A,
as shown 1n FIG. 3. The ram 26 may include a concave face
264 to better receive the airflow. The ram 26 1s pushed with
enough force to compress the compression spring 46,
thereby moving the second member 32 laterally within the
second hose section 20. Since the ram 26 and first member
30 are interconnected to the second member 32, the butterfly
valve 28 1s also rotated in the direction of Arrow B, as

indicated in FIG. 3.

A vacuum airflow 1s constantly drawn through the second
hose section 20 of the system 10. However, when the
butterfly valve 28 is in the closed position (shown particu-
larly in FIGS. 1 and 3), the vacuum does not reach the
air-driven tool 16. When the buttertly valve 28 1s 1n the
closed position, the vacuum 1s also not being substantially
pulled through the second hose section 20 proximal to the
vacuum coupler 14.

During operation, air from the exhaust port 12 drives the
ram 26 back, thereby opening the butterfly valve 28 by
turning 1t in the direction of arrow B 1n FIG. 3. When the
buttertly valve 28 1s opened, the vacuum 1s pulled through-
out the entire length of the second hose section 20, and
furthermore through the air-driven tool 16. As an additional
benelit, the vacuum helps to pull air through the first hose
section 18, which 1s coupled to the exhaust port 12 of the
air-driven tool 16. In this way, the vacuum airflow being
pulled through the second hose section 20 will also assist in
the driving of the air-driven tool 16 by decreasing the
pressure on the exhaust port 12. Furthermore, as the com-
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pressed air travels through elongated slot 33, the noise
ogenerally associated with air driven tools 1s greatly reduced.
Due to the addition of the shut-off valve 10, noise from the
tool 16 1s reduced. In particular, a reduction 1n noise during
operation 1s generally between five and 25 decibels.
Therefore, the automatic shut-off valve 10 also acts as a
mufitler to help significantly reduce ambient noise produced
by the tool 16 during operation.

When the air-driven tool 16 1s no longer activated, the
absence of an exhaust flow will allow the compression
spring 46 to decompress and drive the ram 26 towards the
tool 16. In this way the ram 26 will move the first member
30 laterally to the left, thereby moving the butterfly valve 28
to the closed position by rotating the butterfly valve 28 1n the
direction of arrow C 1n FIG. 3. When the buttertly valve 28
has returned to its closed position (as illustrated in FIGS. 1
and 3), the vacuum airflow is no longer being drawn through
the air-driven tool 16.

It will be understood that the automatic shut-off system 10
of the present invention may be positioned at any distance
proximal or distal to the air-driven tool 16 so long as the first
hose section 18 1s 1n fluid connection with the exhaust port
12 of the tool 16 and the second hose section 20 1s 1n fluid
connection with the vacuum port 14 of the tool 16. It will
also be understood that the first hose section 18 and the
second hose section 20 need not be 1n fluid connection to
cgain the advantage of the automatic shut-off valve 10 as long
as the ram 26 1s otherwise operatively coupled to the valve
28 1n the second hose section 20. As long as the ram 26 1s
driven by the air from the exhaust to the tool 1t will then
operate the valve 28. Furthermore, the addition or subtrac-
fion of a tool from a vacuum system would not affect the
vacuum system since a vacuum 1s not drawn through tools
not in operation therefore increasing the efficiency of the
vacuum system.

The description of the invention 1s merely exemplary 1n
nature and, thus, variations that do not depart from the gist
of the mvention are mtended to be within the scope of the
invention. Such variations are not to be regarded as a
departure from the spirit and scope of the invention.

What 1s claimed 1s:

1. An automatic vacuum airflow shut-off system for use
with an air powered tool, such system comprising:

a first hose portion 1n communication with a vacuum
coupler portion of said tool;

a second hose portion 1n fluid communication with the
first hose portion and 1n fluid communication with an
exhaust port of said tool;

a ram disposed 1n said first hose portion, wherein said ram
1s moveable between a first position and second posi-
tion;

a biasing member for maintaining said ram 1n said first
position;

a valve disposed 1n said second hose portion, wherein said
valve 1s positionable between an open position and a
closed position 1n response to movement of said ram
between said second position and said first position,
respectively; and

a member operatively coupling said ram and said valve,
wherein said ram operatively moves said member to
position said valve 1n said open position 1n response to
an e¢xhaust airrflow from said exhaust port, thereby
permitting a vacuum airflow to be applied to said
vacuum coupler of said tool, and wherein an interrup-
tion of said exhaust airflow enables said biasing mem-
ber to urge said ram into said first position, thereby
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moving sald valve mnto said closed position and inter-
rupting said vacuum airflow drawn through said
vacuum coupler of said tool.

2. The automatic shut-off of claim 1, wherein said exhaust
airflow occurs when said tool 1s activated.

3. The automatic shut-off of claim 1, wherein said vacuum
airflow 1ncreases the efficiency of said tool.

4. The automatic shut-off of claim 3, wherein said vacuum
air flow decreases noise from said air driven tool.

S. The automatic shut-off of claim 1, wherein the block 1s
biased 1n said first position by a coil spring, wherein the
tightness of the spring may be adjusted to determine the ease
of moving said block from said first position to said second
position.

6. The automatic shut-off of claim 1, wherein the valve 1s
a butterfly valve which rotates about a pivot point at a first
point and pivotally afixed to said member at a second point.

7. A vacuum shut-off mechanism comprising:

a tool, selectively driven by pressurizing a portion of said
tool with a fluid, having an exhaust port and a vacuum
port,;

a first hose portion coupled to said exhaust port;

a ram disposed within said first hose portion and wherein
said ram 1s movable between a first position and a
second position by the pressure of air coming from said
exhaust port;

a biasing member to urge said ram to said first position;
a second hose portion coupled to said vacuum port;

a valve pivotally atfixed within said second hose portion
wherein said valve 1s positionable between an open
position and a closed position 1n response to said
movement of said ram; and

a member operatively communicating said ram with said
valve so that when said tool 1s selectively pressurized
said ram moves from said first position to said second
position and said valve moves from said closed to said
open position.

8. The vacuum shut-off of claim 7, wherein said first
portion of hose and said second portion of hose are 1n fluid
communication through an aperture 1n each of said portions.

9. The vacuum shut-off of claim 8, wherein said member
extends through said apertures.

10. The vacuum shut-off of claim 7, wherein said biasing
member 1S a spring.
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11. The vacuum shut-off of claim 7, wherein the valve 1s
a buttertly valve pivotally affixed to said second portion of
hose at a first pivot point and pivotally affixed to said
member at a second pivot point.

12. The vacuum shut-off of claim 7, wherein when said
tool 1s selectively pressurized with said fluid said fluid tlows
through said first hose portion and said second hose portion
to reduce noise created by selectively pressurizing said tool.

13. A vacuum shut-off mechanism comprising:

a pressurized fluid source;
a constant vacuum source;

a tool selectively driven by said pressurized fluid source,
having an exhaust port to exhaust fluid from said
pressurized fluid source and a vacuum port in commu-
nication with said vacuum source;

a first hose coupled to said exhaust port having a first
member slidable from a first position to a second
position within said first hose when said tool 1s driven;

a second hose, coupled to said vacuum port between said
tool and said vacuum source having a second member
pivotally aflixed within said second hose wherein said
second member 1s pivotable between a closed position
and an open position; and

a third member operatively coupling said first member
and said second member such that said first member
rotates said second member when said first member
slides.

14. The vacuum shut-off mechanism of claim 13, wherein
said second member 1s a valve which substantially stops the
flow of air through the second hose when said valve 1s 1in said
closed position.

15. The vacuum shut-off mechanism of claim 14, wherein
sald constant vacuum 1s not drawn through said air-driven
tool when said valve 1s 1n said closed position.

16. The vacuum shut-off mechanism of claim 13, wherein
said first member substantially blocks said first hose.

17. The vacuum shut-off mechanism of claim 13, wherein
said tool 1s selectively driven by an operator.

18. The vacuum shut-off mechanism of claim 17, wherein
said fluid flows through said first hose portion and said
second hose portion to reduce noise produced by said tool
when said tool 1s selectively driven by said operator.
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